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Abstract

The new turbulent Frandtl number model(Fr. model) for the analwsis of the temperature
field in rod bundle arrav was proposed, The previcus studies on Pry model had been limited to
the simple geormetries such as clrcular tukes and flat plates, But, these models could not he
applied to rod kundle array where the secondary flow and the anisotropy of strong turbulence
intensity existed, Therefore, the new FPr: model considering the effect of F/D, Peclet number
and the space-dependent anisotropy factor was dewveloped, The calculation results of MNusselt
mutmber were cotmpared with those of related experimental data, The new Pr, model el
predicted  the experimental data more than the model of constant turbulent Prandtl
mimber(Fr,=09), Especially, the results for low melecular Prandtl number showed ezxcellent
agreetnent with those of experiment,
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turhulent model constants rod diameter
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gap thickness E turbualent kinetic energy
anisctropc fackor Tolze Musselt oumber
LIESSUTE P red pitch

pitch to diameter Pe Peclet nurnker
turbualent kinetic energy prodockion rate Py Prandtl oumkber
turbulent Prandd oomber

anisotropic turbalent Pranddl ookber ¥ radial coordinate

Bernelds numker based ot bedraolic dismeter
Eernpers bure 2t
welociby Eluctuation of § direction ir

time-averaged weloclky o direction of meat flow

trean velocity of © direckion 2gtd;
coordinate of i direction w
nortnal distance from the wall T
trelecular and heat diffusivibs dig
dissipation rate of turbolent kinetic enecgsy £5
eddy rmotnentarn diffusivitsy 4
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Franddl nuember for turkolent kKinetl: energy
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radial direction g

BVE[BEE Eritne
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friction welocity

triean axial welocity

Bevtolds stress
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Eronecker delta
eddy heat diffusivity

aeitrathal coordinate

density
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Normalized wall shear stress
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